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(57)Abstract: 

PURPOSE: To improve the seizing resistance, wear resistance and corrosion resistance of a 
copper base alloy under severe sliding conditions by specifying the content of Mn, Si, Zn, Pb, 
etc., in a Cu base alloy, uniformly dispersing Pb therein and forming the structure of its matrix 
into a single one. 

CONSTITUTION: The compsn. of this copper base alloy for sliding is formed of, by weight, 1.0 to 
3.5% Mn, 0.3 to 1.5% Si, 10 to 25% Zn, 5 to 18% Pb and the balance Cu with inevitable impurities. 
If required, moreover, at least one kind of 0.02 to 1.5% Mg and 0.1 to 1.5% Te or furthermore at 
least one kind of 0.5 to 3.0% Ni and 0.3 to 3.0% Al are incorporated thereto. Pb is uniformly 
dispersed into the whole structure as well as the structure of the matrix is formed into a single 
one of an a phase. The alloy has a performance excellent as a sliding material such as a 
turbocharger requiring a high performance and a long service life. 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner s decision of rejection or 
application converted registration] 
[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision 
of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 

Copyright (C); 1998,2003 Japan Patent Office 



http://www1 9.ipdl.ncipi.go jp/PA1 /result/detail/main/wAAAATaWjhDA40321 5642... 2005/1 0/1 4 



®B*:S!&SffT(JP) © t* £B H £r £f 

ft ^ #(B2) ^F5-36486 
®int.ci. 5 mm^- frft&m&^ ®®&& ^5^(1993)5^313 

C 22 C 9/00 6919— 4K 

9/04 6919-4K 

9/08 691 9- 4 K 

F 16 C 33/12 A 6814-3 J 

; m*m<0®l 4 (^9H) 

m ¥2-10556 @& m ¥3-215642 

IE ¥2(1990) 1J322B @¥ 3 (1991)9^208 

W # ffl * IE S531«ffWm*S^Wr^®78#ife 

w & & * mm aBo***am+i2[^ftB3 2TBi9#i4^ 
w # iii * m - ^m/j^cmm^ojmj^i685#^coi3 

@56 W m 1m m M g»5^fiFm«^BT81#ife085 

* ^ W * HF * ^ 

@##*fit EF§8 Bg60-174842 ( J P, A) »H 0S62- 13549 ( J P , A ) 

&M BS51-35618 ( J P, A) *#§g HS63— 130738 ( J P F A) 

«F£ BS53-44135 (JP, B 2) Bg52— 47404 (J P, B 2) 



1 -ta>fb^*§J«^ Mn : 1.0-3.0%, Si : 0.3 
—1.5%, Zn : 10-23%, Pb : 5 -18%, mm ' 

2 f^fb^ffi/S^ Mn : 1.0-3.0%, Si : 0.3 
-1.5%, Zn: 10-23%, Pb : 5-18%, 0.02- 10 
1.5%CDMg<t0.1-1.5%OTeO2/fcfr<D? ^CO'p 

*c< t *>— «, ^sis : Cu*s«fcrf^pia^wi»"e 

3 -to>fb^ia/fi^ Mn : 1.0-3.0%, Si : 0.3 
-1-5%, Zn: 10-23%, Pb : 5-18%, 0.5- 
3.0%<7>Ni£0.3— 3.0%CDAlO 2f&fr<Do %a>'p 20 



2 

% < t t>—m« mm : Cuii ^xf^Bim^tfityT* 

(ft£, »*Mto-F*ifeMS6X IHEPb* 
6 «oti* £ r t 

4 *<Dfb¥ffl/£a*, Mn : 1.0-3.0%, Si : 03 
-1.5%, Zn: 10-23%, Pb : 5-18%, 0.02- 
1.5%0>Ms £ 0.1 — \5%<DTe<D 2 f&ft<D o*>0>'J? 
* < t L-M, 0.5-3.0%CDNi£0.3-3.0%tf>Al 
02«^^^afe-S» 2£gf$:Cuii 

ffiffiXX g?ri5Pb^±ia«fe4'*wJ^-tr5^ScL, 

h 'J V * * a ffi<7>i|i-|&8M» ^> fiJcoT t>S:i 



(2) 



<t$4>¥5-3 6 4 8 6 



3 

— mz^ f-x^A'-i/^-cnn-m'fi/^-ws: 
OISH3250), ®s&nm&&& cjishshs), ® 

mm&&tLTO)tt&VBS3--m35^&mt3 t kV 10 
tz 0 15 

a + £ ie<&ffi^*fi«* & ^ « # ta^ma««"c* 

> ^ xDmt&mtit&m^MX'* 20 
mm (ai>^>) iz&mzn&f-x+'V-it-v 

mum, titem, *'£<tmmv>ft®3k&&£ 

*-0>-?*>, m\z9-Vi'frb<Df&fcmiz&*r>X 25 

?j\-o>mt<b&Lxmtm ecus) 
t t>iztfLmLx&m*izmmmz*sz 

L < * 5 C <h t *f3JS £ 'xor 0 2> 0 

300"C£&X-£ K7-f T y :/BSt;::fc*t& 55 

t> avert ^^St^ori^o 

SS3»f*ffl**»ihLfcttS* f?o J: 9 i¥- L < If 

* — 7K^-f — ^^-ti^^^^co4>"^>T0^ 40 
*> nUfoteWf x jc * £ ffiot ? - f 



*F 5-36486 

mm&-&&t> i 3itLxi&m2nx^z> 0 l&*> 
\z, mnm&mi&xiu umoo-cizm-th 

z.comm, *«f«fe wjW€tt*jjtiF»««£ 

® -e^Ofb^^^^ Mn : 1.0-3.0%, Si : 0.3 

— 1.5%, Zn: 10-23%. Pb : 5-18%, R- 

® *:cr>it¥®.f£&. Mn : 1.0-3.0%, Si : 0.3 
-1.5%, Zn: 10-23%, Pb : 5-18%, 0.02 

— 1.5%<DMgt0.1— 1.5%CDTe<7> 2f$ t ft<D J > 

<»'p% < t t>—m, mm : cut><kv*°im* 
wtoxtb*) (J^±^ »?ti^fntim 

® *<r>\\L¥-m$Lt\ Mn : 1.0-3.0%, Si : 0.3 
-1.5%, Zn: 10-23%, Pb: 5-18%, 0.5- 
3.0%cONi<h0.3-3.0%C7)Alc?) 2f&ft<»o *><F> 



(3) 



5-3 6 4 8 6 



5 

© *-<0{b¥ffl/£^ Mn : 1.0-3.0%. Si : 0.3 5 
-1.5% x Zn: 10-23%. Pb : 5-18%, 0.02 
-1.5%<Z>Mg£0.1--1.5%<7)Tetf> EMO^ 
0>^^c < t i>~M, 0.5-3.0%ONi <>: 0.3-3.0 
%<DMO>2f3LftO>5*><D'J?+c < t fc-a. K 

(1) Zn : 10-23J|J:% 

**** m<nmtto&ft<»&m%MisjiVFmimm;iz 

J:-oTigoT < 10%^T*«Ji62^^: 20 

<fc zmitm±m&£&5 <*tztb\zZnmo%M± 

mmztiztzto, amm-mm^mm\zL. * 25 

fcft/hjgUDft 5%0>^^ atSW^-^tSc^F-tf 
£*rtf>l;:*>, ZnOa^^St±23%^:^^r 

(2) Mn : 1.0-3.0JL&% 

Mnti, SitOF B TT^94$t£t::{gn/c^ 30 
R3fb^4»MnsSi,*fls»K W«ttte*J:tfW« 

&V>M<hi>*£. i: * ft: r OTSfefbia& £ flKSI K 
ESffefeirfe* MnSoJLM^3.0%»c-r^> - 

(3) Si:03-1.5mS% 40 
Site, mri^^d: ^tcMniK^Polr-MnsSu^^ 



4#£> *P 5-36486 

6 

1 : 0.3<7>ifl-&<7>£ &£Si*<4frfr4ftJ:*:S 0 ^ 

* 9 -r rr^^cog^fb^is < . 

(4) Pb: 5-18fig% 

tt, ^fe^Kfctf £Pb^&/£#^* < 1 1> 5 
%WMIt*i„ La*U Pbtf>itJfc]t::flH> 
^:£^j^<STir&^> 18%£*:CD_Lf&£ 
■t&o I^LbO^&KJ; *K Pbco^jjnsfc* 5- 
l8m:i:%£-f & 0 

(5) Mg : 0.02— 1^11% 

£ t ^ iz, 7F'j7^ xcr>^f b&#lc fcjft*** 
^^^^M^0.02%i^TT*ti^^^ti 

4>*<. ^r^tMgtPbo^Mp^b^^ 
^aiL-rrrPbcoeB^^f^^^jg^n^o 

&±_<F>m\h\z± *K MKO^Mfri0.02-1.5M 

M%£-r*» 

(6) Te:0.1-1.5mg% 

k>'Pxi±, zotomzmftx-z-f* i.5siM% 

(7) Ni : 0.5-3.0*1:% 

fb^ih^^fe^o fBL. 0-Smm:%*ffilzls 

ha -en^^iC. ^/JU^^0.5-3.0SM%t 

(8) AJ:0^-3.0fiJI:% 

AI(±-7 h »;-y ?*<Dmt\z^&)-C*>Z>» * 

&-f%)m±m'&T-2-r, 3.0fiM%J:«9^C^ x 



— 41 — 



5-3 64 8 6 



(4) W- 5 -36486 

7 8 

i=«u 2 t^&tf smites* m s miz, mtmm ■o^trii?^^ ^^^g^^^^ 





K 
Na 






Cu 


Zn 


Pb 


Mn 


Si 


Te 


Mg 


A1 


Ni 


Sn 


Fe 


(k 9 f/ 
m) 


(%) 


(HvlO) 


IB 
91 

on 


1 


3ggB 


18 


6 


2.5 


1.0 














28.3 


7.4 


104 


2 


USB 


20 


15 


2.0 


0.7 














27.0 


7.0 


105 


3 


glgfl 


15 


6 


3.0 


1.3 


1.0 












29.0 


9.0 


110 


4 


ssgis 


23 


13 


2.0 


1.0 




1.0 










29.5 


10.0 


106 


5 


3£gB 


15 


6 


1.5 


0.5 








1.0 






32.0 


9.0 


115 


6 


££g& 


18 


15 


2.0 


1.0 






1.0 








31.5 


8.0 


110 


7 


£gg& 


13 


13 


2.0 


0.8 


1.0 






1.0 






30.0 


9.0 


112 


8 


SlgP 


23 


15 


2.0 


0.8 


1.0 




1.5 


1.0 






34.0 


10.0 


110 


9 


S£gB 


18 


6 


1.5 


0.5 


1.0 


1.0 


1.0 


1.5 






37.0 


11.0 


125 


a 
DO 


10 


59 




3 


















41.3 


32.2 


128 


11 






15 














8 




29.3 


12.6 


87 


12 


58 






1.5 








1.0 






0.5 


61.0 


27.0 


140 


13 




34.1 


4 


3.0 


1.2 


0.4 




1.3 








55.0 


25.0 


151 



— 42 — 



i 



(5) 



5-3 6 4 8 6 



(5) 



*Si> W- 5-36486 



m 



9 
2 



10 









1. Rift A 








*20x *23xL20 


mm 


3. (sHER 


3000 


rpm 


4.&g 


3.14 


n/s 


5.BBEE(» 


10 




6. ? 'J 7 7 

> * ( it 


0.08-0.10 


m 




10 


CC/ oin 




150 






S55C 






1.0 


Rmax//D 




500—600 


HvlOkg 



20 



15 











100 


hour 


m 


3 m 











*-#m mmm i sw-4ote^ ) mm 




130°C 




500Hi\1000Hr 



— 43 — 



(6) 



4#4>¥5-3 6 4 8 6 



(6) 

11 



» 4 * 





ft 






ft 




ft 


■tf ft 




1. 


« » 


» 






2. 


n g -a- 




*25 X#21.7 


mm 








ODXXD 




3. 


IS & 


ft 


1055 


r p m 


4. 




a 


1.2 9 




5. 


iff rt 


91 


SAB 3 0 




6. 


» m 








7. 


as « a 


a 


£ & 




8. 


t* # 




S55C 






ta 




0.3 


Rnax //a 




« 


ft 


500-600 


HvlOte 



75 
& 


ft 500 kgf /a 

-* . 500 

450 r^— 
400 i— J 
(kgf/crf) 350 i— J 
300 i—* 
250 i— J 
200 i— J 
150 r— J 
100 r— ' O^fiCTCU* 
50 p^ 1 

i i i t i i i t 




0 


30 60 SO 120 150 180 210 240 270 300 
■n W (mU ) 


» &s 


tdSffW&ft* 200rX»il5t^^ 50K*f * c«E*Jt 



¥ 5-36486 



— 44 — 



(7) 



5-3 6 4 8 6 



(7) m& ¥ 5 -36486 

13 14 

m s a 





« 

Na 


ft ft K « la t& 


ft ft pff m <K«f/dD N-2-4 

100 200 300 400 500 
i i i i i 




1 
2 
3 
4 
5 
6 
7 
8 
9 




in 




1 o 




I o 




i n 




i o 




i n 




| o 




1 o 




1 o 




ft 


10 
11 
12 
13 









— 45 — 



(8) 



5-3 64 8 6 



(8) 



¥ 5 -36486 



75 



15 



IS 



10 
i 



15 

i 



20 
_j 



— 



iiiii 



mm 



— 



130 





-K 
Na 




■IB 


1 


3000cycleOK 


2 




DO 


3 






4 






5 






6 






7 





50 



55 



IE 


K 

n 

Na 


(— SIeie»-e<7>tt0N-OFF^ X h ) 




8 


// 




9 


/; 


a 
on 


10 


2cycleT«tft 


11 


5cycIeT-$tft 




12 


lOcydeTH&tt 




13 


10cycIeT-*£tt 



40 



— 46 — 



(9) 



5-3 6 4 8 6 



(9) W 5-36486 

17 18 



m 8 & 



s 


K 


0 * K X* 13 ^ 




» it S {•«/ erf) JtS:500Hr. TKUOOOHr 
-1 -2 -3 -4 
i i t — 1 


w 
K 


1 


BURS 


1 0.02 
3 0.03 


2 






3 




a 0.02 

3 0.02 


4 






5 




0 

3 0.01 


6 






7 






8 






9 




0 

3 0.01 




10 


WJJR& 


3 0.03 
3 0.05 


li 


A & 


H3 0.41 


1 3.40 




12 


m& 


3 0.03 
3 0.05 



tcm.ttU&7-* Hcfco^T^ «0§D n D Tii^ ^i^^Lt^ic 
ti4t>rBnfcftffi^*L, fflft^s/^ttaffl #3S9i0>Sia£&wu aae^&uijt^ ifittStt 



— 47 — 



